Introduction
Child education is of fundamental importance to all governments, as shown by the inclusion of universal primary school enrollment as one of the Millennium Development Goals. Thus educational economics has long investigated the determinants of child education (e.g. see Becker, 1965; Becker and Tomes, 1976; Leibowitz, 1974; Tansel, 1997 , Black et al., 2005 .
Sometimes investment in childhood education loses out to the use of child labor.
In developing countries, when families are faced with poverty they often turn to their children to provide additional income (Basu and Van, 1998 , Swinnerton and Rogers, 1999 , Grootaert and Kanbur, 1995 and so make the decision to forego their children"s education explicitly to generate more current household income (Edmonds, 2003; Edmonds and Turk, 2004; Beegle, Dehejia, and Gatti, 2005) .
Other parental characteristics, apart from income, also influence children"s enrollment. For example, there is a clear correlation between high levels of education in parents and the enrollment and achievements of their children (e.g., Behrman et al., 1999; Glick and Sahn, 2000) .
Childhood characteristics also matter. For example, historically girls have been less likely to attend school than boys (World Bank, 2001) , although this gap has been closing (United Nations 2008). Another factor that can limit children"s education is the presence of a disability. In fact, Filmer (2008) found that childhood disability was a better predictor of school enrollment than gender and other socio-economic characteristics.
Evidence in Vietnam also points towards lower enrollment in school for people with disabilities (Mont and Cuong, 2011 ).
Yet, little is known about the effect of parental disability on child education.
Parental disability could potentially be associated with poor education outcomes among children for a few reasons. Disability can result in lower labor productivity and less income. Some evidence suggests a strong association with poverty (Braithwaite and Mont 2009 , Hoogeveen 2005 , Yeo and Moore 2003 , primarily through the effect on employment (Mitra and Sambamoorthi 2008 , Contreras et al. 2006 , Eide and Loeb 2006 , 3 Eide and Kamaleri 2009 , Mete 2008 , Trani and Loeb 2010 . Therefore, children who have disabled parents might have to work for income, undertake household production typically done by parents, and even possibly care for their parent. These extra demands on their time could lead to less time spent on education.
Moreover, disability can decrease parents" involvement in their children"s education because of the increased costs and demands on their time (Zaidi and Burchardt 2005) . Child education depends crucially on the extent parents can get involved with their children in learning activities at home (e.g. Williams and Chavkin, 1989; Greenwood and Hickman, 1991; Trusty, 1996; Desforges, 2003) . Disabled parents may be less able to supervise their children"s educational activities because of various barriers in society -for example lack of accessible transportation to visit schools and teachers, or lack of training in sign language or Braille which limits their communication skills. If a parent has significant cognitive disabilities, that may also limit their ability to assist their children in learning. However, once education and income are controlled for, it is not clear whether parental disability can have negative impacts on child education, since parents with disabilities who have managed to obtain high levels of education and earnings have shown evidence of overcoming the barriers disabled people may face in their societies.
In this paper, we will examine the extent to which the disability status of parents can affect the school enrollment and educational performance of children aged from 6 to 17 years old (age of primary and secondary school) in Vietnam. Around the world many more children are attending primary school, but as countries approach universal primary education, the remaining out of school students often have particular challenges that are not easily addressed by standard policies aimed to boost enrollment. Parental disabilityat least in Vietnam -appears to be one of these factors.
For several reasons, Vietnam is an interesting case. First, there have been no studies on the relation between parents" health, especially parental disability, and child education in Vietnam. Vietnam has implemented a large number of policies to promote education, especially primary and lower secondary education. Findings from this study can also provide helpful information for improving these policies on educational support.
Currently, supports on education are provided mainly for the poor and ethnic minorities in Vietnam. If parental disability can have negative impacts on child education, then 4 maybe children whose parents are disabled should also receive educational supports or their families should receive supports and the creation of a more inclusive environment that eases their participation in society. Presumably, that would make education a more attractive choice for their children. Second, the Vietnam Household Living Standards Survey, which was conducted in 2006, has a special module on disability. Detailed data on disability allow for the analysis of the relation between disability and education. Third, Vietnam has a similar education system and economic development as many Asian countries, such as Thailand, Philippines, Indonesia, Laos, and Cambodia. Findings from this study might be relevant to not only Vietnam but also to other Asian developing countries.
The remainder of this paper is organized as follows. Section 2 introduces the data sources used in this study. Section 3 provides some descriptive data on disability and child education in Vietnam. Section 4 presents estimation of the impact of parental disability on child education. Finally, Section 5 concludes. 
Data source

Parental disability and child education in Vietnam
One of the difficulties in analyzing disability is in definition and measurement. In this Identifying disability in this way is quite complex. For the purposes of this paper -and following the Washington Group recommendations for assessing the impact of disability on equal opportunity -this paper uses the presence of difficulties in basic activities including seeing, hearing, walking, cognition, communication, and self-care as an operational proxy of functional limitation that puts him or her at risk of being disabled in the social model sense (Mont, 2007) . Following Loeb, Eide, and Mont (2008) , we will define a person to be disabled if she or he has a little difficulty in at least two of the 6 functional domains (seeing, hearing, walking, cognition, communication, and self-care), or a lot of difficulty in (or unable to do) one or more of the domains.
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The 2006 VHLSS shows that the fraction of pupils aged from 6 to 17 who have at least a mother or a father with disabilities is around 5.8 percent (Table 1) . Older children are more likely to have parents with disabilities. This is because older children tend to have older parents and people are more likely to become disabled as they get older. Table   1 also shows there is a negative correlation between disability and household welfare.
People who have higher education and consumption are less likely to have disabilities. Table 1 also presents the schooling rate of children with parents having a disability and children with parents not having disability. There is a large difference in the schooling rate between these two groups of children. Children with disabled parents have a lower school enrollment rate (73.1 percent) than other children (85.6 percent).
Interestingly, girls have a higher proportion of education enrollment than boys.
Among children whose parents have disabilities, the schooling proportion for girl was 77.5 percent, which is much higher than the proportion of 68.4 percent for boys.
The gap in education between children with and without a disabled parent is largest for children aged from 15 to 17, which is the age for upper-secondary school. This gap in education tends to be larger for disadvantaged groups such as rural children, ethnic minority children, children living with a household head of low education degree, and poor children. For example, in the lowest expenditure quintiles, children whose parents have disabilities have an enrollment rate 14 percentage points lower than children whose parents do not have disabilities.
Among children in school, those with disabled parents also have worse educational performance. However, this difference is not very large. Table 2 shows that the fraction of pupils achieving excellent academic performance in the last school year is 14 percent for children without disabled parents, while this figure is around 11 percent for 7 children whose parents have a disability. The table also shows a strong relation between children"s educational performance with other household characteristics. As expected, children in better-off households such as urban, Kinh (the ethnic majority whom all are native Vietnamese speakers), and households with high income and education are more likely to have better academic performance. 
Impacts of parental disability on child education
Estimation method
To measure the impact of disability of parents on child education, we assume the follow function:
where Y is an indicator of educational performance of children, D is the dummy indicating the disability of parents of the children, and X is a vector of control variables including individual and household characteristics which can affect educational performance. In this paper we use two education indicators. The first is school enrollment, which is equal 1 for children attending school, and 0 otherwise. The second is their academic record, which is equal to 1, 2 and 3 for "excellent" record, "good" record and "normal and bad" record, respectively.
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When the dependent variable is school enrollment, we will use a probit model to estimate equation (1). A problem in non-linear functions is that the meaning of the coefficients is not clear. Thus to estimate the impact of parental disability on school 10 enrollment, we use the Average Treatment Effect on the Treated, which is the most popular parameter in the impact evaluation literature (Heckman et al., 1999) . This parameter is expressed as follows:
where
is the expected value of educational variables of children whose parents have a disability had there not been a disability. This is not observed and has to be estimated. Once equation (1) is estimated, ATT can be computed as follows:
where D n is the number of children whose parents have a disability, and  is the cumulative distribution function of the standard normal distribution (since we use a probit model).
3 Since the probit function is non-linear, and 
The ATT is estimated by:
ATT can be estimated for children who have the value of the X variables equal to x:
is the number of children who have parents with disabilities and the value of the X variables equal to x.
An important issue in estimating the effect of disability of parents on child education is the endogeneity of parental disability. There can be unobserved variables which affect both disability of parents and child education. When randomization is not possible, instrumental variables regression is the traditional way to deal with endogeneity.
Finding a convincing instrument when both outcome and intervention (disability and education in this case) are indicators of individual welfare is challenging. In this study, we use the age of father as an instrument for parental disability. For children who do not live with a father, mother"s age is used instead. We expect that age of parent is strongly correlated with their disability (Mont and Cuong 2011) , but not correlated with child education given that the model controls for important factors affecting child education such as demography of children, education and income of parents. The second instrument is the proportion of people with disabilities within a district.
4 This proportion reflects the risky level in the district. It can strongly affect the probability of being disabled of an individual within district but would not affect the school enrollment of children. This socalled internal instrumental variable is also used in empirical studies such studies on the effect of migration (e.g., Mansuri, 2006; Acosta, 2006) . The migration network is often used as the instrument for the probability of migration of a household or individual.
When the dependent variable is the academic record of children in school with the three mutually exclusive choices of "excellent", "good" and "normal and bad", we will use an ordered probit regression. A problem is that there are no available models of ordered probit (as well as other multiple responses models such as ordered logit, multinomial logit or probit) with instrumental variables. In this study, we follow a control function approach. As noted in Wooldridge (2007), we can estimate an ordered probit with instrumental variables regression using a two-step approach. In the first step, we regress disability on explanatory variables and instruments, and predict residuals for all the observations. In the second step, we estimate the effect of parental disability consistently using an ordered probit model with the dependent variable of children"s academic record and independent variables including parental disability, explanatory variables and predicted residuals from the first step.
Estimation results
Impacts on school enrollment
The regressions of children"s school enrollment on parental disability are reported in Table A .3. Following studies on child education, the control variables (variables X) are education of parents, household income, age and sex of children, and geographic variables (e.g., Black et al., 2005; Lee, 2008) . It should be noted that parents are labeled as household head and head"s spouse to indicate the role of household head. The summary statistics of control variables are reported in Table A .1 in the Appendix.
To examine the sensitivity of the estimates to model specifications, we compare three different models, which mostly vary in the number of explanatory variables. Model 1 includes only exogenous variables, and Model 2 adds household heads" education.
Model 3 also includes per capita income. It should be noted that parents" education and household income can be affected by disability, thus they should not be included in the model (Heckman et al., 1999) . However, since these variables are important factors for education of children, we examine whether the estimates of the impact of parental disability are sensitive to these variables. For each model, we estimate using both probit and probit with instrumental variables regressions. Table A .2 presents the first-stage regression of parental disability. It shows that both age of father and proportion of disability strongly increase the probability of parental disability. We perform a Cragg-Donald weak identification test of the instruments, and the statistic is extremely high, indicating that the instruments are strong. 5 Very strong instruments are expected to reduce the bias caused by invalid instruments. We can also perform the test of valid instruments by an overidentification test which is reported in Table A .3. It shows that for the three models, we are not able to reject the null hypothesis of valid instruments at the 5% significant level. However, the test on endogeneity of 5 As a rule of thumb, if a test is under 10, the instruments might be weak (Staiger and Stock 1997).
13 parental disability does not reject the exogeneity of parental disability in the child education equation. It should be noted that adding education and income of households (Model 2 and 3, both with and without instruments) leads to a smaller estimate of the effect of parental disability. This implies that education of parents and income can be channels through which disability can affect children"s education. Put differently, disability can lead to lower education and lower income, thereby lower education for their children. We estimated a probit with instrumental variables regression including interactions between parental disability and different characteristics of children including gender, urbanity, ethnicity and age. The instrumental variables for the interactions are the interactions between these interacted characteristics and the instruments for parental 14 disability (i.e., age of father and the district proportion of disabled people). The probit regressions are reported in Table A .4 in the Appendix. Table 4 presents the estimate of ATT for different child groups. We are not able to reject the equality of the impact estimates between different groups. However, Table 4 shows some interesting findings. The point estimate shows a stronger (negative) effect of parental disability on boys than on girls, given that culturally females are more likely to care for people in need, this may suggest that the main driver for lower enrollment may be resulting more from the need to undertake livelihood production to account for the extra costs associated with disability. This is also consistent with the finding that the biggest impact on enrollment is for children aged 15 to 17.
These results are also consistent with the descriptive data presented in Table 1, in which there is a large gap in the schooling rate between girls and boys in households with parental disability. The adverse effect of parental disability on child education is found larger in urban areas and Kinh children. * significant at 10%; ** significant at 5%; *** significant at 1%
Figures in parentheses are standard errors. Standard errors are corrected for sampling weights and estimated using bootstrap (non-parametric) with 500 replications.
Source: Estimation from the 2006 VHLSS. Table A .5 in the Appendix presents the ordered probit regressions of academic records. We tried both ordered logit with and without instruments for parental disability.
Estimates of the parental variables are very small and not statistically significant in all the regressions. This means that once attending school, children with disabled parents do not have worse educational performance than children with non-disabled parents given that the estimation procedure controls for other observed characteristics.
Finally, the regressions of school enrollment and academic records show some interesting findings on other factors associated with education. Girls have higher school enrollment as well as better educational performance than boys even after other observed variables are controlled. Gender equality in children"s education is very important, since it can contribute to gender equality in wage and other social economic activities when the children become adults. Other control variables have expected signs. Older children tend to drop out of school. Urban children, Kinh children, and children whose parents have higher education and income are much more likely to attend school and have better educational records once attending school than rural and ethnic minority children, and children in lower education and income households.
Conclusions
In this paper, we used data from the 2006 VHLSSs and probit regressions to estimate the effect of parental disability on education of children age from 6 to 17. Our estimates indicate that disability among parents reduces the school attendance rate of their children around 8.1 percentage points from 81.3 percent to 73.2 percent. The effect tends to be larger for boys, Kinh children, and children in urban areas. We found an especially strong effect of parental disability on children aged from 15 to 17, i.e., upper secondary school age children. However, disability of parents does not have a significant effect on the academic performance of their children in school.
There can be several reasons why children whose parents are disabled are less likely to attend school. First, parental disability can reduce the education as well as income of parents, which then decreases child education. Second, children might have increased responsibilities at home if their disabled parents cannot generate a sufficient livelihood or if they require personal assistance that they cannot access outside the family. Third, children might be reliant on their parents to physically get to school, which disabled parents -e.g., facing transportation barriers -cannot do. Fourth, the increased costs and demands on disabled parents" time might leave them less time and energy to look after their children"s education. This fourth reason, however, is not supported by the fact that once they attend school, children of disabled parents have the same level of achievement as their peers.
These findings suggest clear policy implications. To achieve the Millennium Development Goal of universal primary school as well as increased coverage of secondary education, the government should have policies and programs supporting the education of children whose parents have a disability. One approach would be to implement education supports, such as a reduction or exemption of tuition fees and contributions or possibly assistance with transportation. But an approach which gets more directly at the costs of disability would be policies that provide supports to parents (such as rehabilitation) or help build a more inclusive environment so that a parent having a functional limitation imposes less of an imperative for their children to forego their education to address their family"s immediate needs. 
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